Efficiency of beetle (Dendroides canadensis) recombinant antifreeze protein for buffalo semen freezability and fertility.
Overwintering larvae of the beetle Dendroides canadensis produce potent antifreeze proteins to inhibit inoculative freezing and promote supercooling. We hypothesized that addition of Dendroides canadensis recombinant antifreeze proteins (DAFPs) in the extender will improve the quality and fertility of cryopreserved Nili-Ravi buffalo (Bubalus bubalis) sperm. The study was divided into two parts: (1) Evaluation of the effect of DAFPs on the quality of frozen-thawed buffalo bull sperm and (2) Examination of the fertilizing ability of frozen-thawed buffalo bull sperm. Semen was collected from three bulls using an artificial vagina (42 °C). Qualifying ejaculates from each bull were divided into four aliquots and diluted (at 37 °C, 50 × 10(6) sperm/mL) in tris-citric acid extender containing DAFP (at 0.1, 1.0, and 10 μg/mL), and the sperm were evaluated for important characteristics relative to a control without DAFP. D canadensis recombinant antifreeze proteins at any of the three concentrations did not affect sperm progressive motility or plasma membrane integrity (PMI), either before or after the semen was cooled to 4 °C in 2 hours. However, after 24 hours of cryostorage at -196 °C, followed by thawing at 37 °C for 30 seconds, sperm progressive motility and PMI were higher (P < 0.05) in extender containing DAFP at 10 μg/mL compared with control. The in vitro-fertilizing ability of cryopreserved (-196 °C) sperm supplemented with DAFP (10 μg/mL) was slightly higher (P = 0.098) compared with control, as assessed through in vitro cleavage rate of in vitro matured buffalo oocytes. Also, the in vivo fertility rate was evaluated by inseminating 100 buffaloes (50 inseminations per extender) 12 hours after standing heat. The fertility rate of cryopreserved buffalo bull sperm in terms of positive pregnancy at 90 days after insemination was clinically higher but remained statistically nonsignificant in extender containing DAFP at 10 μg/mL (52.0%) compared with control (43.8%). In conclusion, supplementation of 10 μg/mL of DAFP in the extender improved the motility and PMI of Nili-Ravi buffalo sperm after freeze-thawing, and yielded numerically higher, although statistically nonsignificant, in vitro cleavage, and in vivo fertility rate.